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Introduction

The City of Monroe is located in both Woods Creekl French Creekatershedsand provides
services for about71000 residents. Stormwater discharges in much of the western part of the
City drainsto French Creek into the drainage conveyance system maintained by the French
Slough Flood Control DistrictThe eastern portion of the City is located within the Woods
Creek watershed.

Water quality testing by the Snohomish County andMashingtorDepartment of Ecology
(Ecology)in the late 1990s identifigaigh levels of fecal coliform bacteria within Wan&reek
and French Creek watersheds.the past,iiesehigh levels of fecal coliform bacteria within
thesewatershedsverenot healthy for our swimmers or people fishing or boatiaplogy also
determined that dissolved oxygen lewsksreimpaired withn both Woods Creek and French
Creek watersheds.

As a requirement of thé&/estern Washington Phase Il Municipal Stormwater PdifPmiase |l
permit), the City of Monroe has been monitoring fecal coliform bacteria levels in Woods and
French Creekvatershedsince 2008Forthe current Phase Il permit, the City of Monroe is
required to evaluatgrevious monitoring data, determine high priority monitoring locations, and
prepare a Quality Assurance Project Plan (QAPP) ndwct additionafecal coliform bacteria
monitoring in 2015 and beyond

This QAPPwasdevelopedo meet the current Phase Il permit requirement in accordance with
E c o | dGaigelinss for Preparing Quality Assurance Project Plans for Environmental Studies
(Ecology2004) and includes the followg sections:

Background

Project Description

Organization and Schedule

Data Quality Objectives

Sampling Process Design

Sampling Procedures

Laboratory Procedures

Quality Control

Data Management Procedures
Audits and Reports

Data Verification, Validation, red Review
Data Quality (Usability) Assessment
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Background

Woods Creek and French Cresltershedsave historically beepollutedwith excessive levels

of fecalbacteria pollution. Although the specifecalsources have not been identified, many of
the potential sources are believed to come from humans or human activities. Pet waste, bacteria
regrowth in storm sewers, failing sepsigstemssanitarystorm sewecrossconnections, and

illicit discharges are ghlotential sourcesAs a result of théecal bacteria pollution problem,
Ecology worked with local municipalities to develop 8®ohomish River Tributaries Fecal
Coliform Total Maximum Daily Load Submittal RepdEcology2001) and theLower

Snohomish River Tributaridsecal Coliform Bacteria Ttal Maximum Daily Load Detailed
Implementation PlanEcology2003). Through these plans, Ecology established the need for
water quality monitoring requirements in Phase Il municipal stormwater permits issued to local
municipalities that collect, treathd/or convey stormwater.

TMDL Study Area

The Snohomish River basin drains 1,978 square miles and discharges to Possession Sound near
the City of Everett. The junction of two major rivers, the Skykomish and Snoqualmie, forms the
Snohomish River. Thotal maximum daily load TMDL) study area includes the Quilceda

Allen, Woods Creek, French Creek, Marshlands, and Pilchuck River watersheds, which drain

244 square miles of land into the mainstem Snohomish River (Figurgstorical land uses in

the basin havbeen mainly agriculture and forest related, but residential and commercial
development has been rapidly expanding into these areas. Increased urbanization and land
development activities are impacting water quality in the basin with riparian corridaitialie
conversion of forests, inadequate retention/detention of stormwater from impervious surfaces,
and poorly treated stormwatem-off.

French Creek

French Creek flows westerly for approximately 11 mitea watershed th&ncompasses about

28 squaremiles. French Creek isralativelylarge streanthat drains a portion of south central
Snohomish County north and west of the City of Monroe and southeast of the City of
Snohomish, some of which is part of the Snohomish River floodplain. A small poftiba

French Creek watershed is located within the City of Monroe, leaving roughly 89 percent of the
watershed within unincorporated Snohomish County. Discharge of French Creek to the
Snohomish River at about river mile 15 is controlled by a pumpingstttat is operated and
maintained by the French Slough Flood Control District.

The lower portion of the French Creefatershed contains the flat Snohomish River floodplain
where much of the stream network has been straightened and channeled for adricultur
purposes. Agricultural practices and lack of stream buffers along the lower reaches of the creek
are causing water quality problems. The upper threseters of thé&rench Creek watershed

above the Snohomish River floodplain flow over gentle, largelysted slopes. Rural

development in the upper watershed has more recently become significant, increasing runoff
from land clearing and residential development activities. The land uses in the upper reaches of
the drainage are primarily a mix of residentdalelopment, small farms and pastures, forested
areas, and equestrian centers. Commercial agriculture, dairies, and duck prastanges

dominate the lower reaches.
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Figure 1. TMDL Study Area.

Woods Creek

Woods Creek is a large stream that flows thi® Skykomish Rivein the City of Monroejust
upstream of the confluence with the Snoqualmie River (appedglyriver mile 25). Draining

about 62 square miles, Woods Creek flows southerly from near Lake Roesiger entering the river
at Monroe. Land usie the lower portion of the credlaround Monroejs mostly residential and

rural residential with some smatale, noncommercial farms and several equestrian centers.
Land use in the upper portion of the drainage isdi@nsity rural residential, smddrms, and

tree farms.Just over 63 percent of the Woods Creek watershed is within unincorporated
Snohomish County.

Pollution Sources

Pollution inboth watershedsomes from both point and nonpoint sources. The point source
contributions come from stomvater and include those discharges currently covered by National
Pollutant Discharge Elimination System (NPDES) stormwater permits, as well as those from
municipal separate storm sewer systems (MS4s) that are not currently covered by NPDES
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stormwater pernts but meet the definition of a point source in 40 CFR 122.2. Nonpoint water
pollution most commonly results from poor land use management, such as inadeqtrate

for agriculturalrunoff, failing onsite septic systems, and untreated stormwater frtimatfdoes

not come from MS4s. Where stormwater comes from rural areas it may carry wastes from
domesticated animals. Stormwater from urban areas is likely to carry pet wastes to nearby
streams. Urban and suburban development is continuing in the \@oeels and French Creek
watershed thus, water quality impacts from stormwater runoff are increasing as well.

Many areas of the watersheds have poor soils for locathsif@septic systems, whichay
resultin failing or inadequate septiystems that contribute significant amounts of bacterial and
nutrient pollutants. Some areas are still rich in wildlife, such as waterfowl, deer, and beaver.
Fecal coliform bacteria originating fromildlife often comprise a substantial portion of the fecal
coliform bacteria observed in streams, &rggenerallyconsideredo bepart of the natural
background andrenot considered a source of pollution.

Possible forms of pollution may include illicit discharges, pet waste, and car washing. Pet waste,
other daonesticatechnimal wastelivestock wastefailing septic systemsndsanitarystorm

sewer crosgsonnectiongan all contribute fecal coliform bacteria. Plant debris, food waste, and
some chemical wastes fall into a category of water pollutants knowtygsrodemanding
substances. All or any of the sources listed above can cause high fecal coliform counts and low
oxygen levels.

Applicable Water Quality Standards

Allowable fecal coliformbacteria concentrations in Woods Creek and French Creek watersheds
are designed to protect the primary contact recreational uses such as swifinergjate
SurfaceWater Quality Standards (Washington Administrative Code2I3A) require that

water quality in these streams meet a geometric medddafolony forming uniis per 100

milliliters (CFU/1200mL), and an upper I0percentile value not to exceed 208U/100 mL (or

not more than 10 percent of samp[€able 1).

Lake Tyeand Lords Lake arthe only recreational lakeén the Gty of Monrog andtheyhave
themore $ringentdesignation oéxtraordinary primary recreati. Lake Tyeand Lords Lake
water quality should meet a geometric mean o£50/100mL, and an upper f(ercentile
value not to exceed 1@FU/100 mL.Both lakes are somewhat unigoecauseheyareused for
both stormwater detention and primary contact recreation.

The StateSurfaceWater Quality Standards (Washington Administrative CodeZ/I37) also
include criteria for temperature, pH, dissolved oxygen, and turbidity to protect aquatic life.
Woods Creek and French Creek are designfdedalmonid spawning, rearing, and migration.
Numeric criteria associated with this aquatic life designation are also presented in Table 1.



Table 1. Water Quality Criteria.

Water Quality 173-201A WAC Requirements

Parameter

Category Numeric Criteria

Primary Contact Recreatiof Geomet r i ¢ mean O 100 col
and O 10% of samples > 2
Fecal Coliform Extraordinary Primary Geomet r i 5 coloeies/t00 oL,

Contact RecreatiofLake and O 10% of samples > 1
Tye and Lords Lake only)

Temperature Salmonid Spawning, O 1 6or the@-Dayaverage of the daily maximum+7
Rearing, and Migration DADM)
Salmonid Spawning, 6.51 8.5units

pH Rearing, and Migration

Dissolved Oxygn :alm.onid Spavv.ning., > 8.0 mg/Lfor the Eday minimum

earing, and Migration

Turbidity Salmonid Spawning, O 5 NTU with background

Rearing, and Migration O 10% increase with back

Historical Monitoring Programs

In 1996, Ecology cdécted fecal coliform data frotme French and Woods Creekatershedas

part of the TMDL Study (Ecology 1997). Samples were collected from the City of Monroe
vicinity between February and September 1996 at the sampling sites listed in Table 2. A sample
location map is provideoh Figure 2.

Table 2. Fecal Coliform TMDL Study Sites in the City of Monroe Vicinity

Site ID Watershed Latitude Longitude Site Name | Description

Cripple Creel Lower Cripple Creek on pstream side

CCLS French Creek | 48.87302 | -121.99049 of 179" AVE SE. atMonroeboundary

Cripple Creek at Hwy 2 Upstream of concrete box

CCH2 French Creek | 47.87278 | -122.00667
culvertunder US 2

FL1 French Creek | 47.87056 | -122.00833 Fryelands 1 Fryelands Blvd, south of Hwy 2, nodast
of Tye Lake upstream of Fryelands 2

FL2 French Creek | 47.86333 | -122.00833 | | velands 4 Fryelands Blvd, north of Wales St,
immediatelysoutheastof Tye Lake

FL3 French Creek | 47.85250 | -122.01083 Fryelands 3 Fryelands Blvd, south of Freylandsd

Lords Lale at Monroe boundary

Woods Creek West FoikWoods Creek West Fork

WCWF Woods Creek | 47.87615 -121.91606 from east side of Bridge 299 at Yeager Road

Woods Creek Main Fork Loagjermi Main Fork

WCMF Woods Creek | 47.87083 -122.91833 Woods Creek, York Horseafm on Yeager Road

Woods Creek Mainsteiin Footbridge crossing inAl

WCDN Woods Creek | 47.84877 | -121.97010 .
Borlin Park

The TMDL Submittal ReportEcology 2001documented thdecalbacteria pollution was a
significant problem in the main stem of Wood®€k and throughout the French Creek



watershedn 1996 Data collectedy Ecologyin the vicinity of the City of Monroare

summarized in Table Fhese sampling locations indicate tfetal coliform concentrations are

much lower duringhewet seasomorthsfrom November through &l than during the dry

season months from June through Octobke geometric mean criterion of 100 CFU/100 mL

was not exceeded during the wet season at any site, but was exceeded during the dry season at all
sites except lower Bbds Creek (site WCDN in Monrodyowever, all sampling locations in

both the wet and dry seasmxceeded the sigpecific target valuedeveloped by the TMDL

study

Table 3. Geometric Means and Targets for Fecal Coliform Bacteria at TMDL Study
Sites in the City of Monroe Vicinity

TMDL Study Geometric Mean TMDL Target Geometric Mean
(CFU/100mL) (CFU/100mL)
Watershed/Site Name Wet Season Dry Season Wet Season Dry Season
French Creek, Site CCLS 39 394 22 67
French Creek, Site CCH2 31 428 NA 39
Frent Creek, Site FL1 23 407 22 64
French Creek, Site FL2 71 220 26 39
French Creek, Site FL3 48 179 46 35
Woods CreekSite WCWF 56/9° 1604852 53/NA? 61/56°
Woods CreekSite WCMF 4582 15887° 38/NA*® 56/NA®
Woods CreekSite WCDN 26 96 NA 77

Bold valuesexceectriterion of100 for geometric meaand underlinedaluesexceed sitespecific TMDL target.
2Results otwo model rungA/B) with value A based on Snohomish Cousymplingdataand value Boased on Ecology
sampling data.

NA: targd not applicable due to low geometric mean of collected samples.

CFU/100mL: colony forming units per 100 milliliters.

Source: Ecology 2003

Snohomish County also monitored for fecal coliform bacteria at sample locations in the City of
Monroe vicinity betwen 1994 and 2009.hey monitored at the following TMDL sites:

CCH2 7 Monitored between May 1995 and March 1996

CCLS 1 Monitored between May 1994 and April 1995

FL1 7 Monitored between May 1995 and March 1996

FL2 T Monitored between May 1995 and March 699

FL3 T Monitored between May 1995 and March 1996

WCWEF i Monitored between September 1993 and December 2009
WCMF 1 Monitored between September 1993 and November 2007
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Samples from the two Woods Creek sites were also used by Edologymparisortio the

TMDL study resultsand development cfeparateéarget valuebased on models of Ecology and
Snohomish County datas shown in Table 3. Geometric means of these samples were typically
lower than geometric means of the Ecology samples at these two sites.
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Figure 2. City of Monroe Monitoring Locations Current Monitoring Program







Program Description

The City of Monroemonitored fecal coliform bacteria at eight locations between 2008 and 2014
pertherequirement offte 2007 Western Washington Phase Il Municipal Stormwater Pérmit.
QAPP was preparemhd approved by Ecolodgr the sampling of streams and/or discharges

from stormwater conveyances within @@y of Monroe(City of Monroe 2008) The goal of this
monitoling programwasto determine areas withe highest bacteria concentrations (high

priority areas)The City of Monroe follonedthe Targeted Implementation Approach (Strategy

A), whichwasincluded in Appendix 2 of the NPDES phase Il permit.

The stesmonitored are presented in Tabledd shown in Figure. Bitesmonitoredinclude four
locationsnear or at a TMDL study sif€CH2, CCLS, FL2, and WCDN)

Table 4. City of Monroe Fecal Coliform Sampling Sites in 2008-2014

Site Name/ID Watershed Latitude Longitude Site Name - Description

Lower Cripple Creek at city boundary south of

French Creek French Creek | 48.87324 -122.01171 Hwy 2, down from TMDL site CCH2

Middle Cripple Creek on upstream side of 179t

Cripple Creek French Creek | 47.87297 | -121.99069 Ave SE, at TMDL site CCLS

Lake Tye Outfall French Creek | 47.87050 | -122.01238 | North outlet of Lake Tye on west shore

South inlet to Lake Tye at ditch north of access

North Ditch Line French Creek | 47.86361 | -122.00860 .
road draining small area to north

South inlet to Lake Tye at ditch south of access

South Dich Line French Creek | 47.86331 | -122.00873 road draining fish ditch/south, at TMDL site FL3

Al Borlin Bridge Woods Creek | 47.85512 | -121.96270 Lower Woods Creek at footbridge, at TMDL sit

WCDN
Eagles Park Woods Creek | 47.85747 | -121.96111 | S OUtfallto LowerWoods Creek in Eagles
Albertsons Woods Creek | 47.86048 | -121.96330 Storm drain located behind Albertsons, drains {

Lower Woods Creek

Monitoring Results

Fecal coliform dta collected by the City dflonroebetween 2008 and 20k4e presented in
Table 5.In addition to segregation of the collected data by wet and dry season, the data were
segregated into storm and Rstorm events to evaluate potential effects of precipitation and
stormwater runoff othe geometric mean and"®percentiles. Samplindateswvere identified as
storm events if the preceding-Béur precipitation amount was greater than or equal to 0.20
inches. This criterion is equivalent to the qualifying storm event criterion estabbgH¢PDES
permit. Precipitation amounts were based on thbd# total prior to the approximate sampling
time of 10:00 anusing hourly precipitatiodata for theMlonroe at Fairgrounds rain gauge.

Similar to the TMDL study results, fecal coliform bacéetoncentrations were much higher in

the dry seasond(ine through Octobkethan the wet seasoN¢vember through Apijl The
geometric mean criteriofl00 CFU/100 mLwas not exceeded at any site during the wet season,
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but was exceeded at Cripple Crégg4 CFU/100mL)and North Ditch Ling800 CFU/100mL)
during the dry season. However, the geometric mean for North Ditch Line is basely one
sample valuelue to a lack of water or floand, therefore, is not comparable to the criterion.

Table 5. City of Monroe 2008-2014 Fecal Coliform Data Summary

Wet Dry All Wet Dry Storm | Non-storm
Site Name Target® | Target® | Samples | Season | Season | Event Event
No. of Sample Dates ) ) 558 268 290 116 442
Geometric Mean (CFU/100 mL
Al Borlin Bridge i 77 47 27 77 99 39
Eagles Park ) 1 36 18 65 132 27
Albertsons i i 21 9 40 36 18
Cripple Creek 22 67 69 24 184 146 56
French Creek T 39 26 13 49 91 19
LakeTye Outfall i i 7 8 7 20 6
North Ditch Line ) ) 11 9 800 13 11
SouthDitch Line 26 39 18 10 31 38 15
90th Percentle (CFU/100 mL)
Al Borlin Bridge ] ] 131 58 187 486 112
Eagles Park i i 610 222 800 1000 640
Albertsons i i 373 138 400 620 300
Cripple Creek i i 608 98 852 1024 800
French Creek i i 115 67 504 2000 99
LakeTye Outfall i i 29 35 25 81 14
North Ditch Line i i 75 67 800 83 333
SouthDitch Line ) ) 142 100 194 412 290

Bold valuesexceed 100 for geometric mean or 200 for 90th perceatidunderlinedvaluesexceed sitespecific TMDL target.
2Seasonal targets from TMDL Implementati@lan (Ecology 203).

TMDL targets were established for geometric means at two sites during the wet season and four
sites during the dry season (see Table 5). The TMDL target for both the wet and dry seasons was
exceeded at Cripple Creek. French Creek also exceeded the HEvet for the dry season.

However, TMDL targets are to be used only for comparative purposes because they were
developed over 10 years ago and are not relevant to current loadings in the watersheds (R.
Svrjcek, Ecology, personal communication)

The 90" percentile criterion (200 CFU/100mL) was exceeded at one site during the wet season
(222 CFU/100 mL at Eagles Park) and at the following five sites during the dry season: Eagles
Park (800 CFU/100 mL), Albertsons (400 CFU/100 mL), Cripple Creek (852X0BUML),

French Creek (504 CFU/100 mL), and North Ditch Line (800 CFU/100 mL). No TMDL targets
were established for the ‘9ercentile.
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Geometric means and ®percentiles were consistently higher for storm events tharstoom
eventswith the exceptin of the 98" percentile for North Ditch Line (see Table 5). This
comparison clearly shows the importance of stormwater runoff as a source of fecal coliform
bacteria.

Temporal trends in City of Monroe fecal dolim data were evaluated usisgasonal Mam
Kendall trendtestl n t hese tests, the month of Diyhe
season, wet season, and all data were evalaafsiatelypased on an alpha level of 0.05
(U=0.05). The only signifi c aenttationsdeimydhewet bser v e
season at Albertsons (p=0.04) and French Creek (p=0.04). No significant trends were observed

for the dry season dheentire sampling period. Thus, no significant changes in fecal coliform
concentrations were observed at 8®mpling sites over the past 7 years from 20084 with

the exceptioanoted above

year

Table 6 compares geometric means for 20084 study to the 1996 TMDL study for the four

sites sampled by both studies. This comparison shows that fecal coliform bemteeatrations
substantially decreased since the TMDL study with only one exception for the Al Badoe

site during the wet season. These results indicate that fecal coliform bacteria sources in the City
of Monroe substantially decreased between E862008.

Table 6. Comparison of Fecal Coliform Bacteria Results of the 1996 TMDL Study
to the 2008-2014 City of Monroe Study

TMDL Study Geometric Mean City of Monroe Geometric Mean
Monroe - Ecology Site (CFU/100mL) (CFU/100mL)
Name Wet Season Dry Season Wet Season Dry Season
Al Borlin Bridgei Site WCDN 26 96 27 77
Cripple Creek Site CCLS 39 394 24 184
French Creek Site CCH2 31 428 13 49
South Ditch Line Site FL2 71 220 10 31

Bold valuesexceeccriterion of100 for geometric meaand underhedvaluesexceed sitespecific TMDL target.
NA: target not applicable due to low geometric mean of collected samples.
CFU/100mL: colony forming units per 100 milliliters.
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Project Description

ThecurrentPhase Il Permincludes a requirement for Petiees to review the fecal coliform
data collectedrom a TMDL study area in accordance with the EcolagprovedQAPP

prepared fothe 2007Phase IPermit. The purpose of this review is igentify a minimum of

one high priority are#o focusfecal colifaom bacterissource identification and elimination
efforts during tle currenipermit cycle Permittees are then required to submit a QAPP for fecal
coliform bacteria monitoring to Ecology by February 2, 2015.

This QAPPwas preparetb include evaluation dhe datdrom 2008 through 2014

identification of a least one high priority aneéhin the City of Monrog and selection of

locationsfor future samplindo identify fecal coliform bacteria sources within the priority
area(s)As described below in tiéampling Design, sampling sites were retained, added, or
terminated for future samplingabed orthe existing data evaluatiofhis evaluation identified
Cripple Creek as the priority site based on geometric means, but upstream sampling to identify
sourcess not recommended because its entire drainage basin is located outside the City of
Monroe. Alternativelydrainageareas of concern were identifiadhere fecal coliform bacteria
sampling has not been recently performed.

Foursites were retained for cantiedlong-term trend analysis of maj@raterresources

including include Woods Creek (Al Borlidridge), French Creek (French Creek), Cripple Creek
(Cripple Creek), and Lake Tye (Tye Lake Outfall). One site (Eagles Park) was retained for
continued trackig of potential illicit discharge of sanitary waste that had previously been
identified using fecal coliform datahfeesites werderminateddue to a lack of observed fecal
coliform bacteriasourceqAlbertsons and South Ditch Line) or lack of flow dgyithe dry

season (North Ditch LineYThree rew sites were added based on data gaps, land use
observations, or areas wishispectedecal coliform bacteria sourcebhe sampling design also
includes the potential to addoresites if priority areas are idéfied thorough observation or
data evaluation.

The primary goal of the City of Monroe 2015 fecal coliform bacteria monitoring program is to

providesufficientdata forlong term trendand sourcevaluatiors of fecal coliform bacterian
stormwater and stace waters within the City of Monroe
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Organization and Schedule

City of Monroe staff will be responsible for the collection of field data and water samples during
the monitoring program. They will also be responsible for analylnegampleand repating

data in annual summary repofiie City of Monroe Water Quality Laboratory will be

responsible for the analysis of water samples for fecal coliform bad®etes and

responsibilities of staff involved in this projeante summarized beloin Table 7

Table 7 - Roles and Responsibilities for TMDL-related Monitoring

Name/Address

Title

Responsibilities

Vince Bertrand

806 West Main Street

Monroe, WA 98272

Phone # (360) 863552

Email: vbertrand@monroewajov

Project Manager
City of Monroe

Responsibledr overall project supervision and for
preparation of QAPP, project design, collecting and
analyzing data, anproviding data summary and narrative
evaluation for the data in annuaport TMDL summary.
Responsible for maintaining supplies, transportingas,
recording and organizing bacteria data on an annual bay

Brad Feilberg

806 West Main Street
Monroe, WA 98272

Phone # (360) 863552

Email: feilberg@monroewgov

City Engineer
City of Monroe

Responsible for reviewing and editing QAPP.

Rachel MCrea

3190 168 Avenue SE
Bellevue, WA 98008452
Phone # (425) 649263
Email: rmcc461@ecy.wa.gov

Municipal
Stormwater Permit
Manager
Department of
Ecology NWRO

Primary contact with Ecology for municipal stormwater
permit issues. Responsible for techn@ssistance to
Monroe

Ralph Svjcek

3190 160th Avenue SE
Bellevue, WA 98008452
Phone # (425) 649165
Email: rsvr461@ecy.wa.gov

Water Cleanup
Specialist
Department of
Ecology Water
Quality Program

WatercleanupspecialistPrimary contact with Ecologfpr
Total Maximum Daily Load (TMDL) issuesResponsible
for technical assistance to Monroe and review/approval
QAPP.

Linda Gleason

806 West Main Street

Monroe, WA 98272

Phone # (360) 796558

Email: Igleason@monroewa.gov

Laboratory Analyst
City of Monroe
Water Quality
Laboratory

Performs laboratory analysis of samplResponsible for
maintaining supplies and equipment, daddata validation
and reporting dateesultsto Project Manager.

The following schedule is proposed foriglpermitperiod

Prepare Draft QAPP for internal review:
Submittal QAPP to Ecology for approval

Begin sampling at proposed locations
Prepare annual report

Submit datd o

Ecol ogyo6s

January22, 2015

February 2, 2015

March1, 2QL5 (or earlier)

March31, 2016, and annually thereafter
E | M4y 3122018, larad areually thereafter

Limitations: There are no known limitations imposed on the proposed schedule by factors such
as weather, seasonal conditions, and equipment availability. However, such limitations will be
addressed accordingly if they occur. Flowsh@eWoods Creek and French Cregétersheds

are know to get very high at timesioweveronly the most dramatic conditions are expected to
have any potential effect on the sampling program. Should prollevesop they will be

reported through annual BPRP/SWMP reporting.
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Data Quality Objectives

The overalldataquality objective is to ensure that data of a known and acceptable quality are
obtained. All measurements will be performed to yield consisésunits that are representative
of the media and conditions measurgdtaquality objectives[PQOSs) are defined by precision,
bias, representativeness, completeness, comparaaiyreporting limitsProjectspecific

DQOs are provided below in Tale

Table 8. Summary of DQOs.

P — Matrix Spike Duplicate Control Reporting
y (%R) (RPD) Sample (%R) | Limits/Units
Field Analysis
Temperature NA NA NA +0.2°C

Dissolved Oxygen NA NA NA +0.2 mg/L
Laboratory Analysis

Fecalcoliform bacteria NA RPDO 35 NA 1 CFU/100mL
%R percent receery
CFU/100 mL colony forming unit per 100 milliliters.
NA not applicable.
RPD relative percent difference.
Precision

Precision will be assessed based on the analyses of laboratory asglfiddmplesOne
labaratory duplicate and one fiekplit samplewill be analyzed with each batch of samples. In
this case, a batch representsdightsamples collected during one sampling event.

Two levels of precision for duplicate analyses will be evaluated using repa@tiees for

parameters of concern. The relative percent difference (RPD) of laboratory duplicates will be

less than or equal to 35 percent for fecal coliform bacteria for values that are greater than 5 times
the detection limit, and + 2 times the detectiionit for values less than or equal to 5 times the
detection limit.

Precision in these samples will be quantified based on their relative percent difference (RPD):

- 0,
(€, -C,) x100%

RPD=—c+c )12
€, *+C,)
Where:RPD = relative percent difference
C1 = larger of two valies
C2 = smaller of two values

SpecificDQOs for laboratory and fielsblitsare defined by analysis method in TaBle
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Bias
Bias will be assess based on analysis of method blanks.

Representativeness

Sample representativeness will be ensured by emmgaonsistent and standard sampling
procedures identified in the QAPP.

Completeness

Completeness will be assessed based on the percentage of specified saliepted The

completeness goal shall be 95 percent. Completeness for acceptable data iadé¢fiaed

percentage of acceptable data out of the total amount of data generated. Acceptable data is either
data that passes all QC criteria, or data that may not pass all QC criteria but has appropriate
corrective actions taken.

Comparability

Standard sanling procedures, analytical methods, units of measurement, and reporting limits
will be applied in this study to meet the goal of data comparability. The results will be tabulated
in standard spreadsheets to facilitate comparison with other study resutsizr quality

threshold limits (e.g., WAC 17301A).

Reporting Limits

The fecal coliform bacteria analysis reporting limits and resulting methodology have been
chosen so that data collected for this study is accurate and can be compared to hidtorical da
collectedin the TMDL areaThe range of reporting values is dependent on the sample dilutions
utilized. Filter volumes will be adjusted depending on whether samples are collected after a non
storm or storm eventwo filter volumesper sample event tgd10 and100mL for nonstorm
events, and 5 and 50 mL for storm evemidl be used for each analysis to ensure that a broad
range of concentrations can be characterizd lower reporting limit for fecal coliform

bacteria enumeration analysis will ber 2 CFU/100 mL(for 200 mL and 50 mL volumes,
respectively)and the upper reporting limit will B&000 or4,000 CFU/100 mL(for 10 mL and 5

mL volumes, respectively)At the discretion of thiaboratory analystsample dilution volumes
may be adjusteif bacteria concentrations differ from those anticipated.
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Sampling Process Design

The project objectives of detecting trends and comparing results to the state water quality
standard require collecting samples regularly at the same stations ovetimisgan. This
approach will provide randomly collected data for unbiased analysis in the future. No attempt
will be made to avoid sampling due to weather or other environmental conditions unless the
safety of staff is involved.

Sampling related to thEMDL is limited tofecal coliformbacteriaanalysis For informational
purposesmonitoring of temperature and dissolved oxy{e@) will also be conducted.

However these additional parameters are not requirethe Permit Standard operating
procedues or guidance on the collection of théiskl parameters is included in the next section
(Sampling Procedures) of this document.

If high priority areas ar&entified in the future, the City of Monroe will add additional sampling
locations. On an annubhsis,anevaluationwill be performedo determine if source tracking is
neededA QAPP addendumwill then be prepared to describe this additional monitoring

Each existinggampling site @sevaluated based on comparison to water quality criteria and
representativeness within the City of Monroe watershiedaddition, sites with knowar
suspectegbollution sources were considered for monitori@grrent (2008014)andfuture
(2015)monitoring locations are shown on FigureA.indications of potentigollution sources,
land use zoning is shown in Figure 3 and septic system locations are shown in Figure 4.

As shown in Figure 3, land use zoning within the City of Monroe primarily consists of
residential and commercial areas, with an industrial aczddd in the northwestern portion of
the City (south of Highway 2) and open space primarily located in the southern portion of the
City (adjacent to the Snohomish River).

Table9 compares land use for areas within the City draining to French Creek ayds\W@ceek,

and compares that to areas also draining from upstream portions of the watéshads.

larger portion of the City of Monroe drains to the French Creek (2,320 acres) than Woods Creek
(766 acres).Comparison of the two watershedighin the Cty shows more industridlLO

percentland open spadg@9 percent)and use in the French Creek watershed, more commercial
(18 percentpnd residential66 percent)and use in the Woods Creek watershett no rural or
agriculture land use in either wateesl Inclusion of areas upstream of the City shows more rural
(72 percentpnd agriculturé€9 percent)and use in the Woods Creek watershed compared to the
upperFrench Creek watersh@¥ percent rural and no agricultur@his land use comparison
indicaes that sources of fecal coliform bacteria upstream of the City may include livestock, large
domesticated animals, and septic systems that are generally not present within the City of
Monroe.

The map of sewer systems (Figure 4) includes color codinpdoyear the system was installed

to distinguish old systen{gellow to red)installed before system design requiremamizroved

in the early 1990& include more vertical separation and less potential for faikiseshown in
Figure 4, there are relaely few septic system sites located within the City of Monroe compared
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to upstream portions of the watershed. Furthermore, it is likely that many of those systems within
the City of Monroe have not been used since those properties were connectesutataing
sewer system.
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Figure 3. City of Monroe Land Use
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